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SUMMARY 

Video d isk technology 1s one of t h e  cent ra l  themes of a technology 
demonstrator workstat ion being assembled as a madmachine I n t e r f a c e  for t h e  
Space Sta t ion  Data Management Test  Bed a t  Johnson Space Center. 
Research Center personnel involved i n  t h e  conceptfon and implementation o f  t h i s  
workstat ion have assembled a video production f a c i l i t y  t o  al low product ion of 
v ideo dlsk mater ia l  for t h i s  purpose. Th is  paper documents the i n i t i a l  
f a m i l i a r i z a t i o n  e f f o r t s  i n  the  f i e l d  of v ideo product ion f o r  those personnel 
and t h a t  f a c i l i t y .  Although the  e n t i r e  v ideo disk product ion cyc le  was not  
operat ional  for t h i s  i n i t i a l  e f f o r t ,  t h e  product ion of a simulated d isk  on 
v ideo tape d i d  acquaint t h e  personnel w i t h  the  processes involved and w i t h  t h e  
operat ion o f  t h e  hardware. Invaluable experience i n  storyboarding, s c r i p t  
w r i t i n g ,  audio and video recording, and audio and video e d i t i n g  was gained i n  
t h e  product ion process. 

Langley 

I NTRODUCT I ON 

One of  the  primary t h r u s t s  of  Langley Research Center 's e f f o r t s  t o  produce 
a technology demonstrator as t h e  man/machine i n t e r f a c e  f o r  t h e  Space S t a t i o n  
Data Management Test Bed a t  Johnson Space Center i s  v ideo d isk technology. 
Th is  technology provides an e x c i t i n g  and useful  method for the  storage and 
r e t r i e v a l  o f  informat ion.  Envisioned are app l ica t ions  for maintenance manuals, 
t rouble-shoot ing procedures, diagnostics, r e p a i r  p a r t s  manuals, t u t o r i a l s ,  and 
o ther  i n t e r a c t i v e  t r a i n i n g  aids. In a d d i t i o n  t o  the  h igh ly  i n t e r a c t i v e  nature 
t h a t  v ideo disk technology provides t o  t h e  a p p l i c a t l o n  ( f o r  the  
s t o r a g e / r e t r i e v a l  o f  s t i l l  and motion sequences, w i t h  and w i thout  graphics 
over lays) ,  the  media a lso  al lows for t h e  storage and r e t r i e v a l  of a l l  k inds o f  
d i g i t a l  data, inc lud ing  audio, video, alphanumeric, and computer programming 
code. Because o f  these c h a r a c t e r i s t i c s  t h e  technology i s  t r u l y  one of g rea t  
promise. I t s  inc lus ion  i n  the  technology demonstrator workstat ion f o r  t h e  Space 
S t a t i o n  i s  important because of  I t s  p o t e n t i a l  t o  prov ide e f f e c t i v e  on-orb i t  
t u t o r i a l s  and system maintenance aids. 

Consequently, the  Crew/Vehicle I n t e r f a c e  Research Branch(CVIRB1 has 
assembled a v ideo product ion f a c l l i t y  t o  a l low product ion o f  v ideo d isk 
mater ia l  for t h e  above purposes. However, as t h e  u t i l i z a t i o n  o f  t h i s  
equipment, as wel l  as the  production of v ideo disk mater ia l ,  i s  a new f i e l d  of 
endeavor f o r  in-house personnel, a f a m i l i a r i z a t i o n  exerc ise was undertaken. 
Fo l low ing  t h i s  f a m i l i a r i z a t i o n  exercise, t h e  f i r s t  comprehensive a p p l i c a t i o n  of 
t h e  f a c i l i t y  w i l l  be the  production of a maintenance and trouble-shoot ing d isk 
for a p o r t i o n  of t h e  Environmental Contro l  and L i f e  Support System of the  Space 
Sta t ion .  Therefore, t h e  faml I l a r i z a t l o n  exercise, as t h e  i n i t i a l  u t i l i z a t i o n  
of t h e  f a c i l i t y ,  was a lso  a maintenance appl i ca t lon .  I n  t h i s  case, t h e  
a p p l i c a t i o n  d e a l t  w i t h  hardware read i l y  a v a i l a b l e  and f a m i l i a r  t o  CVIRB 
personnel, namely t h e  A t a r i  800 desk-top personal computer i n  use f o r  o f f i c e  
automation funct ions w i t h i n  t h e  branch. 



The l a s t  steps i n  the  product ion cycle, t h e  t r a n s f e r  of t h e  video mater ia l  
from v ideo tape t o  video d isk and t h e  programming o f  t h e  computer t h a t  provides 
t h e  i n t e r a c t i v e  cont ro l  of t h e  video dlsk, were not  f u l  l y  r e a l i z e d  for t h i s  
e f f o r t  because of a delay by t h e  manufacturer i n  producing the  computer/video 
d l sk  i n t e r f a c e  board. Therefore, a s imu la t ion  of a video d lsk on video tape, 
w i t h  canned operator in te rac t ion ,  was t h e  f i n a l  r e s u l t  of t h i s  e f f o r t .  

Fo l low lng  an explanation of t h e  steps involved i n  t h e  production of v ideo 
d l sk  appl i ca t ions  and a desc r ip t i on  of the  production f a c l  I i t y  hardware and 
software, t h i s  paper documents t h e  e f f o r t s  of CVIRB personnel i n  t h l s  i n i t i a l  
f a m l l i a r i z a t i o n  i n  the  f i e l d  of v ideo production. 

V I DE0 D I SK PRODUCT I ON 

The steps involved i n  the  product ion o f  v ideo d isk app l i ca t ions  can be 
convenient ly  grouped i n t o  several main categor ies ( re fe rence 1 ) .  For the  
purposes of t h l s  discussion, those categor ies or phases are Analysis, Design, 
Production, Post-Production, Video Disk Wr i t ing,  and Software Development. The 
chronology of the production e f f o r t s  genera l ly  fo l low t h e  above order of 
ca tegor iza t ion .  A b r i e f  desc r ip t i on  of the  steps invo lved i n  each phase o f  
product ion i s  now presented. 

Analys is  Phase 

Having defined t h e  app l ica t ion ,  an ana lys is  of the  goals and needs r e l a t e d  
t o  t h e  application, as wel l  as t h e  resources requ i red  and ava i l ab le  t o  meet 
those goals, i s  conducted i n  order t o  develop s t ra teg ies ,  ob jec t ives ,  
schedules, and other necessary p re l im inary  concepts. 

Design Phase 

Ana 
aud 
The 
deP 

Th is  phase of the production process t rans la tes  t h e  products of the  
y s i s  Phase fn to  several concrete e n t i t i e s ,  these being a storyboard, an 
o sc r ip t ,  a program f lowchar t ,  a shooting schedule, and a v ideo s c r i p t .  
storyboard detai I s  the  overal I design o f  t h e  appl i c a t i o n  v isua l  ly, 
c t i n g  video s t i l l s  and motion sequences side-by-side w i t h  requ i red  audio 

segments. 
proceeds from an o u t l i n e  form t o  t h e  f i n a l  d e t a i l e d  approach t o  t h e  
app l ica t ion .  
t rack ,  o r  tracks, f o r  t h e  appl i ca t i on .  The program f lowchar t  i s  a computer 
f lowchar t  t h a t  de ta i l s  t he  i n t e r a c t i v e  nature of t h e  app l ica t ion ,  d e f i n i n g  the  
branching network t o  be u t i l i z e d .  

Development o f  t h e  storyboard i s  an i t e r a t i v e  process which usua l ly  

The audio s c r i p t  i s  t h e  documentation of t h e  requ i red  audio 

The shooting schedule attempts t o  opt imize 
l Y  
deo 
c a t  ion. 

t h e  t ime- to  be spent i n  t h e  Product ion Phase of t h e  e f f o r t ,  and it usua 
d i f f e r s  from the chronological order l a i d  o u t  i n  the  storyboard. The v 
s c r i p t  d e t a i l s  the act ions requ i red  i n  t h e  motion sequences of t h e  appl 
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Product ion  Phase 

. 

The Production Phase of t h e  e f f o r t  cons is ts  o f  t h e  product ion of a r t  work, 
photos, p r i n t  mater ia l ,  t i t l e  frames, etc., and t h e i r  reproduct ion as s t i l l  
frames on video tape. 
s c r i p t s  are recorded on t h e  audio channels of t h e  video tape i n  t h e  Product ion 
Phase. 

Motion video s c r i p t s  are shot on video tape, and audio 

Post-Production Phase 

The most time-consuming step I n  t h e  video product ion e f f o r t  i s  t h e  
Post-Production Phase. The e d i t i n g  o f  audio and video mater ia l  invo lves the  
t r a n s f e r  o f  pa instak ing ly-se lected mater ia l  from t h e  mul t i tud inous  raw tape 
footage t o  t h e  f u l l y  ed i ted  tape. Careful documentation i n  the  form o f  e d i t  
l i s t s  for both video and audio material are essent ia l  i n  t h i s  process. 

Video Disk W r i t i n g  Phase 

Met icu lous documentation concerning t h e  t r a n s f e r  of images from t h e  f i n a l  
e d i t  tape t o  t h e  video d isk I s  a lso  requ i red  during the  Video Disk Wr i t i ng  
Phase of the  process. This  documentation insures t h a t  t h e  proper frame numbers 
are  a v a i l a b l e  for t h e  computer programming e f f o r t  t o  fo l low.  

Software Development Phase 

The t r a n s f e r  o f  t he  computer f lowchar t  i n t o  a computer program, w i th  
p rov i s ions  for computer graphics overlays and i n t e r a c t i v e  inputs  (keyboard, 
voice, and/or touch), i s  general ly t h e  next step. Then t h e  en t ry  of the  
proper frame numbers from the  video d isk  and t he  debuggfng and v e r ? f i c a t ! o n  of 
t h e  program are the  f i n a l  steps i n  t h e  product ion process. 

VIDEO PRODUCTION FACILITY 

Since the  i n t e n t  o f  v ideo production e f f o r t s  w i t h i n  CVlRB i s  t o  produce 
v ideo d isk software t h a t  w i l l  evaluate and demonstrate app l i ca t i ons  of the  
technology, ou tpu t  requirements o f  t h e  e f f o r t s  w i l l  r e s u l t  i n  single, r a t h e r  
than mu l t i p le ,  copies o f  t h e  app l ica t ion  disk. For t h i s  reason, t h e  product ion 
f a c i l i t y  i s  unconventional. The f a c i l i t y  I s  geared t o  produce a s i n g l e  disk, 
w i t h  t h e  c a p a b i l i t y  of i t e r a t i v e l y  changing t h a t  d isk should t h e  need ar r i ve .  
(The envisioned app l ica t ions  w i l l  not r e q u i r e  t h e  e n t i r e  capaci ty  of a disk, 
thus  enabl ing r e w r i t e s  and reprogramming on empty frames.) A b r i e f  desc r ip t i on  
of t h e  f a c i l i t y  (see f i g u r e  1 )  I s  now presented. 

Production Software System 

Two independent software systems, bo th  aimed a t  video production, e x i s t  
The f i r s t  cons is ts  of a s e t  of PC-based w i t h i n  t h e  video production f a c i l i t y .  
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programs ( t h e  PC i s  connected t o  t h e  e d i t i n g  c o n t r o l l e r ) :  

(a )  A s c r i p t  w r i t i n g  program , based on a profess ional  word processor, 
s p e c i f i c a l l y  or iented towards v ideo s c r i p t w r i t e r s ,  where single-keystroke 
func t i on  keys automatical ly i d e n t i f y  camera ac t i on  and se t  d i rect ions,  
nar ra t i ves ,  ou t l ine ,  and t a b l e  of content items. The format ter  p o r t i o n  reads 
t h i s  s c r i p t  and performs a l l  mechanical format t ing.  
d i r e c t i o n s  and narrat ives are formatted i n t o  two columns, w i th  VIDEO: and 
AUDIO: headings and page numbers automatlcal l y  se t  by t h e  program. 

For video sc r ip t s ,  camera 

( b )  An o f f - l i n e  e d i t  dec is ion l i s t  compiler and manager. The dec is ion 
l i s t  compl l e r  takes t h e  place o f  paper e d i t  log  forms, r e s u l t i n g  i n  two major 
benef i t s :  en ter ing  t ime code numbers on t h e  computer i s  f as te r  and neater than 
us ing  paper forms, and the  computer w i l l  keep t rack  o f  record- in  times, a task 
t h a t  I s  very d i f f i c u l t  using paper logs. The l i s t  manager loads an e x i s t i n g  
e d i t  dec is ion l i s t  from a previous e d i t i n g  session, and it I s  used t o  perform 
l i s t  management o f f - l i n e .  

The second software system i s  centered around a PC-based video d isk 
development system. 
v ideo d isk program, as wel l  as the  generatlon o f  computer graphic images f o r  
v ideo over lay.  The software system i s  contained i n  a unique, icon-driven user 
environment t h a t  al lows the  program developer quick and easy access ( v i a  a 
touch screen or mouse) t o  t h e  powerful software too ls .  These software t o o l s  
inc lude : 

Th is  development system i s  used t o  develop t h e  i n t e r a c t i v e  

( a )  System software t h a t  supports, v i a  software in ter faces,  var ious  
language/authoring environments and prov ides hardware independence t o  
appl i c a t l o n  programs. This  hardware independence prevents app l i ca t i on  programs 
from becoming obsolete when new v ideo d isk p layers become aval lab le.  
prov ides commands t h a t  are not aval l ab le  on most players, such as PLAYTO, which 
p lays  t h e  video d isk u n t i l  a t a r g e t  frame I s  reached, and GETFRAME, which 
re tu rns  the  current  frame number. These commands work on a l  I players, even 
those no t  designed t o  support them. 
p rov i s ion  for app l i ca t ion  programs t o  accept inpu t  f rom a v a r i e t y  o f  X/Y i npu t  
devices, such as a mouse, touch screen, graphics tab le t ,  e tc .  Coordinate 
s c a l i n g  and hardware communications issues are t ransparent  t o  the  user. 

Also, it 

Hardware independence i s  extended t o  the  

( b )  A command i n t e r p r e t e r  t h a t  permi ts  program developers t o  I n t e r a c t i v e l y  
w r i t e  and t e s t  program modules and conver t  them t o  source code. 

( c )  Graphics c rea t ion  software. The software system prov ides func t ions  
for graphics image management and manipulat ion. 
i n t o  memory, displayed alone or o v e r l a i d  on t h e  video d lsk image, moved and 
edi ted,  a l l  under program con t ro l  us ing the  same command set. 

Created graphics can be loaded 

( c )  Disk operating system t h a t  uses a t ree-s t ruc tu red  f i l  i ng  system. 

( d )  Various program u t i l i t i e s ,  i nc lud ing  touchscreen se lec t i on  zone 
creat ion,  Image f l  l e  maintenance, and video d isk  cont ro l .  
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Video D isk  Recorder/Player 

The video d isk recorder comprises p a r t  o f  t h e  v ideo d isk development 
system. I t  i s  worthy of separate mention because of t h e  DRAW ( D i r e c t  Read 
A f t e r  Wr i te )  technology involved. This  c a p a b i l i t y  for record ing  an on- l ine  
v ideo  image enhances g rea t l y  t h e  production t ime as wel l  as decreasing 
produc t ion  costs  for a s i n g l e  video d isk.  
image c rea t i on  requ i res  expensive disc mastering and press ing techniques t h a t  
i s  more v i a b l e  for m u l t l p l e  (hundreds/thousands) d i s c  c rea t i on  where 
d i s t r i b u t i o n  i s  required. 

The a l t e r n a t e  method for video d isk 

The DRAW-type video d isk recorder u t i l i z e s  l ase r /op t i ca l  record ing  and 
playback technlques i n  which a more in tense laser beam i s  used f o r  record ing  
purposes and a less intense laser  beam i s  used for playback. Th is  DRAW-type 
v ideod isc  recorder, although having less frames per d isc  than a standard 
mastered d isc  (24,000 frames vs. 54,0001, has a fas te r  maximum frame access 
t ime  (.5 sec as opposed t o  1.5 sec). Th is  i s  a lso  inherent  i n  t h e  d isc  slze, 
where DRAW technology d iscs  are 8 inches i n  diameter i n  cont ras t  t o  t h e  12 inch 
diameter o f  standard format discs. I t  i s  expected t h a t  production costs  w i l l  
decrease even f u r t h e r  once erasable video d isk technology becomes avai lab le.  

Audio/Video Recording Hardware 

The hardware requ i red  t o  produce t h e  i n i t i a l  unedited master v ideo tape i s  
a po r tab le  v ideo recorder, shoulder he ld  camera, and l i g h t s  ( a l l  of which can 
be ba t te ry  powered). There i s  a need I n  many instances for a t r i p o d  or a copy 
s tand t o  prov ide a steady mount for  t h e  camera. Th is  equipment i s  i n  the  
category of "broadcast q u a l i t y "  ( su i tab le  f o r  na t iona l  broadcast use). 

With t h i s  equipment, audio information can be recorded simultaneously w i t h  
t h e  video, or a separate narrated a u d i o  +ape can be produced. E i t h e r  o f  these 
methods requ i re  t ime code information t o  be present on t h e  tape f o r  e d l t i n g  
purposes. Time code i s  a method of numbering each frame t o  al low for accurate 
e d i t i n g  of t h e  audio/video information. 

Video E d i t i n g  Su i te  

The e d i t i n g  o f  t he  master video tape t o  produce a f i n a l  product ion tape i s  
accomplished u t i l i z i n g  a video e d i t i n g  su i te .  The minimum hardware requ i red  i n  
a v ideo e d i t i n g  s u i t e  includes a source and a record  v ideo tape machine, a t ime 
base corrector / f rame synchronizer, an e d i t o r  c o n t r o l l e r ,  source and record  
monitors, a s ta tus  monitor, a waveform monitor, and a vector  scope. 

The master video tapes are reviewed, u t i l i z i n g  the  source recorder, e d i t  
c o n t r o l l e r ,  source monitor, and status monitor, p r io r  t o  the  f i n a l  ed i t i ng ,  and 
a dec is ion  l i s t  i s  produced. This l i s t  enables t h e  e d i t o r  t o  accurate ly  e d i t  
t h e  v ideo tape using the  t ime code on t h e  tape. The e d i t  c o n t r o l l e r  has t h e  
a b l l i t y  t o  abrup t ly  end a screen or t o  prov ide a s o f t  fade t o  black. Master 
tapes  can be ed i ted  t o  achieve a va r ie t y  of techniques, including: 
m u l t i p l e  s t i l l  frames and ( 2 )  motion sequences. 

( 1 )  
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THE INITIAL PRODUCTION 

The i n i t i a l  production e f f o r t  r e s u l t e d  i n  a s imulat ion of a v ideo d isk  on 
v ideo tape, w i t h  canned operator in te rac t ion ,  r a t h e r  than an actual video d isk  
w i t h  t r u e  user i n te rac t i on  c a p a b i l i t y .  Th is  s imu la t ion  was necess i ta ted 
because t h e  l a s t  steps i n  t h e  product ion cycle, t h e  t r a n s f e r  of t h e  video 
mater la l  from video tape t o  video d isk and t h e  programming o f  t he  computer t h a t  
prov ides t h e  i n t e r a c t i v e  con t ro l  o f  t h e  video disk, were no t  f u l  l y  operat ional .  
A delay by t h e  manufacturer i n  producing t h e  computer/video disk i n te r face  
board has been encountered, and y e t  t h e  Space S t a t i o n  workstat ion schedule 
requ i res  immediate experience w i th  t h e  product ion cycle. Therefore, t h e  f i n a l  
two phases of the cycle, t h e  Video Disk Wr i t i ng  and Software Development 
Phases, were omitted from t h i s  e f f o r t .  

Analys is  Phase 

A f t e r  t h e  fami I i a r i z a t  on p ro jec t ,  t h e  f a c l  I i t y  w i  l I be appl ied  t o  t h e  
product ion o f  a maintenance and t rouble-shoot ing disk for a p o r t i o n  o f  t he  
Environmental Control and L f e  Support System o f  t he  Space Stat ion.  Therefore, 
t h e  f a m i l i a r i z a t i o n  exerc ise was chosen a l so  t o  be a maintenance app l i ca t l on . l n  
t h l s  case, t h e  app l i ca t i on  d e a l t  w i t h  hardware r e a d i l y  ava i l ab le  and f a m i l i a r  
t o  CVlRB personnel, namely the  A t a r i  800 desk-top personal computer I n  use for 
o f f i c e  automation func t ions  w i t h i n  t h e  branch. 

The approach s t ra tegy  adopted f o r  t he  maintenance app l i ca t i on  was t o  a l low 
se lec t i on  of a maintenance procedure from a menu of procedures and then t o  
demonstrate t h e  procedure i n  a continuous mode, showing the  ove ra l l  process. 
The courseware would then a l low t h e  user t o  advance through t h e  procedure one 
s tep a t  a time, w i th  pauses between steps t o  a l low the  operator t o  complete the  
step on h i s  m n  equipment. A l l  se lec t ions  would, o f  course, be predetermined 
i n  t h e  simulation, and a l l  pauses between steps would be of short, 
predetermined length. 

Deslgn Phase 

The Design Phase of t h e  e f f o r t  centered on t h e  I t e r a t i v e  d e f i n i t i o n  of t h e  
storyboard. That i s ,  t h e  i n i t i a l  storyboard began as a bare ou t l i ne ,  f rom 
which t h e  computer f lowchar t  was generated. The f lowchar t  cons t ruc t fon  
revealed some desired changes i n  t h e  storyboard. These changes were made. A 
v ideo s c r i p t  was then created and added t o  t h e  storyboard. Again, changes t o  
t h e  storyboard were suggested I n  t h e  process o f  c rea t i ng  t h e  v ideo s c r i p t ,  and 
those changes were incorporated i n t o  both t h e  storyboard and t n e  f lowchar t .  
The audio s c r i p t  was then wr i t ten ,  and again changes were made throughout t h e  
e n t i r e  ar ray u n t i l  t he  f i n a l  f u l  I storyboard had been assembled. The l a s t  step 
I n  the  Design Phase was t h e  cons t ruc t ion  o f  t h e  shooting schedule based on t h e  
comp I eted storyboard. 
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Figure  2 presents t h e  f i n a l  version of t h e  storyboard, b u t  i n  t h e  i n i t i a l  
s toryboard form, as a bare ou t l i ne .  F igu re  3 i l l u s t r a t e s  the  schematic 
no ta t i ons  used for t h e  purposes of t h i s  paper i n  t h e  computer program f lowchar t  
t o  be found i n  f i g u r e  4. Figure  5 presents t h e  completed storyboard, w i t h  t h e  
audio and video s c r i p t s  included w i th in  it. The shooting schedule is found I n  
f i g u r e  6. 

Production Phase 

The audio s c r i p t  was recorded f i r s t ,  and t h e  t ime durat ion of each segment 

Two 
was c a r e f u l l y  measured. These durations were noted i n  t h e  video s c r i p t  t o  
ensure t h a t  enough video would be shot for t h e  corresponding audio tracks. 
v ideo shootings were executed, w i t h  t h e  f i r s t  serv ing  as a dress rehearsal for 
t h e  second. The s t i l l  frames were then produced on t h e  computer w i th  the  
graphics program, and those s t i l l s  t o  be o v e r l a i d  on video were then recorded. 
A t  t h e  conclusion of the  Production Phase, th ree  sources for t h e  e d i t i n g  
process had been assembled: an audio source, a motion video source, and a 
s t i l l s  source. 

Post-Production Phase 

Reviewing and se lec t i ng  t h e  por t ions of source mater ia l  t o  be u t i l i z e d  i n  
t h e  f i n a l  product of the  production process requ i red  much e f f o r t ,  wh i le  t h e  
ac tua l  t r a n s f e r  of mater ia l  from the sources t o  t h e  ed i ted  tape was f a c i l i t a t e d  
by t h e  performance c h a r a c t e r i s t i c s  of t h e  e d i t i n g  su i te .  
documentation procedures developed dur ing  t h e  e d i t i n g  sessions was an assembly 
s c r i p t ,  presented as f i g u r e  7. This s c r i p t ,  which w i l l  be used i n  f u t u r e  CVIRB 
product ion e f f o r t s ,  provldes a concise form for record ing  t h e  in format ion 
usua l l y  contained i n  separate e d i t  l i s t s .  

An outgrowth of t h e  

An i n t e r e s t i n g  issue arose during the  e d i t  process concerning t h e  order of 
audio production, which t r a d i t i o n a l l y  i s  recorded before t h e  video sequences 
are shot. The audio s c r i p t  i n  some instances described ac t ions  being c a r r i e d  
o u t  i n  rea l - t ime by an actor, and pauses were provided i n  t h e  c rea t i on  of t h e  
aud io  s c r i p t  t o  al low f o r  completion of t h a t  act ion.  
invo lved t h e  lengthening or  shortening of these pauses t o  coord inate t h e  audio 
and video, which, wh i le  no t  d i f f i c u l t ,  seemed more cumbersome than simply 
recording, o r  rerecording, the  audio segment wh i le  viewing the  video sequence. 

The e d i t i n g  process o f t e n  

CONCLUSIONS 

Although t h e  e n t i r e  video disk product ion cyc le  was not  operat ional  for 
t h i s  i n i t i a l  e f f o r t ,  t h e  production of a simulated d isk d i d  acquaint CVIRB 
personnel w i t h  t h e  processes involved and w i t h  t h e  operat ion of t h e  hardware. 
The exposure t o  t h e  i t e r a t i v e  procedures of storyboarding was p a r t i c u l a r l y  
en l ightening,  as was the  v e r i f i c a t i o n  of t h e  time-consuming nature of t h e  
e d i t i n g  task. 
o f  re record ing  audio segments fo r  eas ie r  coord ina t ion  w i t h  video segments, t h e  
e f f o r t  was a s t r a i g h t  forward app l ica t ion  of conventional techniques. However, 

Aside from t h e  creat ion of t h e  assembly sc r ip t ,  and t h e  no t ion  
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the  experience gained in  storyboarding, scr ipt  wri t ing,  audio and video 
recording, and audio and video edi t ing was invaluable as preparation for future 
video production e f for ts .  
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MOTION 300 
DIAGNOSTIC TEST (STEP-BY-STEP) 

s tar t  : : s t o p  : : minimum /O:OO 

s tar t  : : s t o p  : : 
actual : * SHOW SYSTEM AND ZOOM I N  ON S P I D E R  

actual : *. SHOW SPIDER TO POWER THE SYSTEM UP 
minimum I: 

star t  : : s t o p  : : minimum 3: 
. *  SHOW THE COMPUTER OFF. -e 

AND SHOW THE D I S K  D R I V E  ON 

actual : 
s tar t  : : s t o p  : : minimum 5 :  

actual : * SHOW THE BUSY L I G H T  ON THE D R I V E  TO GO OFF. 
s tar t  : : stop : : minimum C: 

mini mum 3 : s tart  : : s t o p  : : 

s tart  : : s t o p  : : minimum 3 : 

actual : * ZOOM OUT AND SHOW INSERT THE DISK.  

actual : * SHOW CLOSE DOOR 

actual : * ZOOM I N  TO SHOW TURN COMPUTER ON - 
s tart  : : stop : : minimum 3: 

actual : * SHOW THE READY PROMPT, RUN THE PROGRAM. 

MOTION 301 
END DIAGNOSTIC TEST 

s tart  : : stop : : minimum <: 
actual : * ZOOM I N  TO SHOW D I S P L A Y  

MOTION 310 
DIAGNOSTIC TEST (CONTINUOUS) 

s tart  : : stop : : minimum IC 
actual : * LONG RANGE VIEW OF TURN ON SPIDER, 

INSERT DISK,  TURN ON COMPUTER, RUN PROGRAM 

MOTION 400 
POWER DOWN/DISCONNECT 

s tart  : : s t o p  : : minimum ji 
s tart  : : s t o p  : : minimum 

r s tart  : : s t o p  : : mi ni mum : 

5 s tart  : : stop : : mini mum : 

actual : * LONG RANGE VIEW OF REMOVE DISK 

actual : * TURN OFF COMPUTER 

actual : * TURN OFF SPIDER 

actual : * ZOOM I N  ON COMPUTER FOR DISCONNECT OF CABLES 

Figure 6 . -  Shooting schedule. 42 
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HOTION 800 
HOOKUP 

s t a r t  : : s t o p  : : m i n i m u m  5 : 
actual : * THE ELECTRICRL CABLES ARE NOW RECONNECTED 

MOTION 600 
COVER AND BOARD REMOVAL 

5 .  

5 .  s t a r t  : : s t o p  : : m i n i m u m  . 
s t a r t  : : s t o p  : : m i n i m u m  10: 

s t a r t  : : s t o p  : : m i n i m u m  . 
actual : * MEDIUM RANGE VIEW OF OPEN THE COVER AND REMOVE 
THE TWO SCREWS 

actual : * REMOVE THE COVER 

actual : * THE PROPER BOARD MAY BE REMOVED. 

s t a r t  
actual : * 
EMPTY SLOT 

s t a r t  
actual : * 

s t a r t  
actual : * 

s t a r t  
actual : * 

MOTION 700 
BOARD REPLRCEMENT/REASSEMBLY 

. .  . .  s t o p  : : m i n i  mum c : 
s t o p  : : m i n i m u m  6:  
s t o p  : m i n i m u m  3 : 
s t o p  : : m i n i m u m  3 : 

ANOTHER MEMORY BOARD SHOULD BE INSERTED IN- 

. .  . .  
REPLACE COVER 

REPLACING THE TWO SCREWS. 

CLOSE COVER 

. .  . .  

. .  . .  

MOTION 500 
TOOL SELECTION 

s t a r t  : : s t o p  : : m i n i m u m  5. . 
actual : * PAN TABLE 

mini mum L. s t a r t  : : s t o p  : 
actual : * LONGE RANGE VIEW OF P I C K  UP A PHILLIPS HEAD 
SCREW DRIVER 

actual : * ZOOM I N  TO SHOW SCREW DRIVER 
s t a r t  : : s t o p  : m i n i m u m  S: 

MOTION 900 
SYSTEM 

s t a r t  : : s t o p  : m i n i m u m  /C 
actual : * SHOW E N T I R E  SYSTEM 

(get  f r o m  MOTION 300) 

i 

I 

Figure 6 . -  Concluded. 4 3  
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